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(57)Abstract: 

PROBLEM TO BE SOLVED: To spray spacers on a substrate 
stably and uniformly by using an ink-jet method. 
SOLUTION: The discharging speed and direction of spacers from 
an ink-jet head are measured by a stroboscope 6 and a camera 7. 



and the number of the discharged spacers is measured by a 
camera 8, and if it is within a set range, the spacers are discharged 
on the substrate 3, and if it is outside the set range, the ink-jet 
head cleaning is carried out. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spacer sewage sprinkling characterized by measuring the regurgitation rate and the number 
of regurgitation spacers of a spacer, performing the regurgitation of a spacer in the spacer sewage 
sprinkling which carries out the regurgitation of the spacer on a substrate using an ink jet head if it is in a 
setting range, and cleaning an ink jet head if it is outside a setting range. 

[Claim 2] The spacer sewage sprinkling according to claim 1 characterized by for measurement of the 
regurgitation rate of a spacer and/or the number of regurgitation spacers breathing out in addition to the 
substrate which performs the regurgitation, and performing it before regurgitation initiation of a up to [ a 
substrate ]. 

[Claim 3] The spacer sewage sprinkling according to claim 1 or 2 characterized by for measurement of the 
number of regurgitation spacers measuring discharge and it by the image processing, and performing it on a 
porous body in the predetermined position which has arranged the porous body which has solvent 
absorption. 

[Claim 4] Claim 1 characterized by for measurement of the regurgitation rate of a spacer making it 
synchronize with the timing of the regurgitation, making a stroboscope emit light, measuring a discharge 
condition by the image processing, and performing it, 2, or a spacer sewage sprinkling given in three. 
[Claim 5] either of claims 1~4 — the liquid crystal display component which a spacer is sprinkled by the 
spacer sewage sprinkling of a publication on a substrate with an electrode, carries out the seal of the 
circumference by the sealant so that an electrode surface may carry out phase opposite of this substrate 
with an electrode, and the 2nd substrate with an electrode prepared separately, and is characterized by 
enclosing liquid crystal with the interior. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component manufactured using 

the spacer sewage sprinkling and it which used the ink jet head. 

[0002] 

[Description of the Prior Art] Display devices, such as a liquid crystal display component, arrange spacers, 
such as a globular shape and fibrous, between substrates, in order to keep the gap of a substrate constant. 
This spacer is conventionally sprinkled with the spray method etc. on the substrate using spacer spraying 
equipment. 

[0003] However, when such spraying is performed, there is an inclination for a spacer to be distributed 
over an ununiformity. If there is condensation of a spacer within a display pixel especially, it will be 
recognized and the trouble that display grace falls will also be produced. Moreover, when the substrate 
which prepared active elements, such as TFT, was used, the spacer was in the projected TFT part and the 
force was applied to a substrate, there was also a trouble of being easy to damage TFT. 
[0004] For this reason, to specify the location which arranges a spacer, to avoid a TFT part or to arrange 
to a part for a light-shielding film part is desired. In order to solve this, supplying a spacer to a specific 
location using the approach, the dispenser, and ink jet equipment which are arranged by printing is 
proposed (JP,5-281562.A). 

[0005] In these, the supply by ink jet equipment can arrange the spacer of the need number to accuracy 
mostly in the specified location, and since many spacers can be arranged to coincidence in the specified 
location if the ink jet head which has many nozzles is used, it has the advantage that productivity is good. 
[0006] 

[Problem(s) to be Solved by the Invention] In this ink jet equipment for spacer regurgitation, the 
regurgitation of the spacer will be carried out using the solution which has a grain called the spacer of a big 
path which a path usually calls several micrometers unlike usual coloring ink. For this reason, as compared 
with usual color ink etc.. it is easy to produce abnormalities. A defect's distinction is difficult, when the 
regurgitation is continued without noticing unusually. 

[0007] In color printing which is the most general application of an ink jet, when printing is completed, a 
defect can distinguish by appearance. On the other hand, in the case of a spacer, it is detailed from the 
first, and since coloring has not usually been carried out. either, with the naked eye, it cannot judge. For 
this reason, it becomes difficult to distinguish a defect by the inspection after spacer spraying, and after 
assembling a liquid crystal display component, the optical omission by the poor gap and spacer 
condensation will be found. 

[0008] Since it becomes the feedback which is [ when ] overdue for between or many days in this case 
even if it feeds back a defect's generating to a spacer spraying process confusedly, it will not be of use for 
a defect's control. For this reason, by spraying using the ink jet head of the detailed spacer which cannot 
be distinguished with the naked eye. when abnormalities arose, the approach of lessening a defect's 
generating as much as possible was desired. 
[0009] 

[Means for Solving the Problem] This invention is made that the above-mentioned trouble should be 
solved, it measures the regurgitation rate and the number of regurgitation spacers of a spacer in the 
spacer sewage sprinkling which carries out the regurgitation of the spacer on a substrate using an ink jet 
head, if it is in a setting range, it will perform the regurgitation of a spacer, and if it is outside a setting 
range, it will offer the spacer sewage sprinkling characterized by cleaning an Inkjet head. 
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[0010] Moreover, measurement of the regurgitation rate of the spacer and/or the number of regurgitation 
spacers The spacer sewage sprinkling characterized by being carried out by breathing out in addition to the 
substrate which performs the regurgitation before regurgitation initiation of a up to [ a substrate ], In the 
predetermined position into which measurement of the number of regurgitation spacers has arranged the 
porous body which has solvent absorption on a porous body And discharge, The spacer sewage sprinkling 
characterized by for measurement of the spacer sewage sprinkling characterized by being carried out by 
measuring it by the image processing and the regurgitation rate of a spacer making it synchronize with the 
timing of the regurgitation, making a stroboscope emit light, measuring a discharge condition by the image 
processing, and performing it is offered. 

[0011] The liquid crystal display component which a spacer is furthermore sprinkled by those spacer 
sewage sprinklings on a substrate with an electrode, carries out the seal of the circumference by the 
sealant so that an electrode surface may carry out phase opposite of this substrate with an electrode and 
the 2nd substrate with an electrode prepared separately, and is characterized by enclosing liquid crystal 
with the interior is offered. 
[0012] 

[Embodiment of the Invention] In this invention, the regurgitation rate and the number of regurgitation 
spacers of a spacer are measured, if it is in a setting range, the regurgitation of a spacer will be performed 
and if It IS outside a setting range, an Inkjet head will be cleaned. For this reason, since the abnormalities ' 
of the regurgitation are detectable at an early stage, a defect's generating is controlled. 
[0013] Drawing 1 is the front view of the equipment which carries out the regurgitation of the spacer on 
the substrate of this invention. In drawmigj. , in the guide rail to which an Inkjet head moves 1 and an ink 
jet head moves 2, the substrate with which 3 carries out the regurgitation of the spacer, the slide table 
with which 4 laid the substrate, the pedestal in which 5 laid the slide table, and 6, a stroboscope, and 7 and 
8 show a camera and 9 shows the cleaning device. 

[0014] With the equipment of this drawing, the Inkjet head 1 moves a guide rail 2. That is, the regurgitation 
of the spacer is carried out, moving to the longitudinal direction of drawing. On the other hand, a slide table 
4 moves in the depth direction of drawing. Thereby, the regurgitation of the spacer can be carried out to 
the location of the arbitration of a substrate. 

[0015] The alignment of a regurgitation location may not be restricted to this example, the Inkjet head 
Itself may be made movable at the 2-way of right and left and depth, and the slide table itself may be made 
movable to the 2-way of right and left and depth. 

[0016] Drawing 2 is the flow chart of the typical approach of this invention. The spacer regurgitation 11 is 
performed, ** guttate voice measurement 12 is performed, and the judgment 13 of the regurgitation rate 
and discharge direction is performed. Consequently, if measured value is outside a setting range, cleaning 
17 will be performed, and if it is in a setting range, the number measurement 14 of spacers will be 
performed. If the measured value of this number measurement of spacers is outside a setting range, 
cleaning 17 will be performed, and if it is in a setting range, spacer spraying 16 to a substrate will be 
performed. 

[0017] Although ** guttate voice measurement 12 is performed first and the number measurement 14 of 
spacers is performed after that in this flow chart, the number measurement 14 of spacers may be 
performed first, and both may be measured to coincidence. Moreover, although the same cleaning 1 7 is 
performed in this example when it comes outside a setting range by both measurement, this may also 
change the class of cleaning. 

[0018] Moreover, after this cleaning 17. the spacer regurgitation is performed again and all measurement is 
performed again. This can also measure only the measurement again, when it becomes a defect only by one 
measurement. 

[0019] In this invention, the regurgitation rate and the number of regurgitation spacers of a spacer are 
measured. Before this measurement carries out the regurgitation of the spacer on a substrate, it may be 
performed by carrying out the trial regurgitation, and while breathing out the spacer on the substrate, it 
may be performed on real time. 

[0020] If measurement of the regurgitation rate of a spacer is the approach of measuring the flight rate of 
the drop containing a spacer, anything, although it is good, with a stroboscope and a camera, the approach 
of equipment of measuring the migration length after the regurgitation from an Inkjet head is simple and 
can be miniaturized, and it is desirable, some ~ it is ~ although ~ the approaches following, for example 

— it is . 

[0021] Make it synchronize with the timing of the regurgitation from an Inkjet head, a stroboscope is made 
to emit light after fixed time amount, and the location of the **** is measured. The location of this **** is 
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incorporated with a camera, it asks for a location by the image processing, and the regurgitation rate which 
is a flight rate is computed from that flight distance and time amount. Moreover, a stroboscope is made to 
emit light at spacing short twice, and the location of the can also be measured twice. In this case, the 
location of 2 times of **** is incorporated with a camera, it asks for two locations by the image 
processing, and a regurgitation rate is computed from the distance between that location, and time amount. 

[0022] Measurement of the regurgitation rate of this spacer may be performed just before starting real 
production, and it may be made to be supervised on real time during production. When using a stroboscope 
and a camera when supervising on real time during production for example, it is desirable to attach a 
stroboscope and a camera in the base which fixed the Inkjet head, and to consider as a configuration 
which moves together at the time of migration of an ink jet head. 

[0023] In this case, from the range which the regurgitation rate of a drop set up beforehand, when it shifts 
(i.e., when abnormalities are found out), an ink jet head will be cleaned. When abnormalities are found out, 
you may decide to stop and clean **** production, and spacer spraying to the substrate under 
manufacture can also be continued for the time being until it continues only the one process or spraying to 
one substrate is completed. 

[0024] Moreover, it can also carry out as it continues until spraying to the substrate under that spacer 
spraying is completed, unless it does not stop production and the 2nd step is arrived at as requiring special 
attention for the time being and cleans after that, when this setting range is set as two steps and the 1st 
step is crossed. Moreover, when it becomes by continuing and measuring this regurgitation rate that it is 
likely to separate from the range which presumed change of measured value and was set up beforehand, 
you may decide to clean an ink jet head. 

[0025] The setting range of this regurgitation rate should just appoint experimentally the range which 
actually assembles a product and a problem does not produce. What is necessary is just to specifically set 
it as **10% - about 20% of of a main rate. 

[0026] Moreover, before going into the spacer regurgitation process to a substrate, the spacer 
regurgitation can be performed in locations other than a substrate, and the regurgitation rate of a spacer 
can be measured. Installation of a measuring device is easy for this, and desirable rather than it measures 
on real time. In the dummy regurgitation in this case, since the vibration accompanying migration of an ink 
jet head is not produced, the regurgitation rate of a spacer can be measured correctly easily. When using a 
large-sized substrate which forms two or more eels in one substrate, for measurement of the regurgitation 
rate of a spacer, the dummy regurgitation may be performed per one substrate, it is 1 thru/or two or more 
eel units, namely, one substrate may perform the multiple-times dummy regurgitation. 
[0027] Measurement of the regurgitation rate of this spacer is performed in order to detect abnormalities, 
when the regurgitation rate of a drop changes. Abnormalities may have produced that the regurgitation rate 
of a drop changed in the case where dirt arises mainly on an ink jet head, and ink In the former, a spacer 
particle and liquid adhere near the hole of an ink jet head, the diameter of a drop breathed out will change 
and variation arises in spacer irrelevance. In this case, cleaning near the hole of an ink jet head and/or 
cleaning in an ink jet head are performed. 

[0028] In the latter, it is the case where a spacer and the solvent of ink will not carry out homogeneity 
distribution, and the amount of spacers is changed. In this case, cleaning in an ink jet head is performed, 
liquid ink is re-agitated and cleaning near the hole of an ink jet head is also performed further if needed. 
[0029] In case the regurgitation rate of this drop is measured, the discharge direction of a drop can also be 
measured to coincidence and abnormalities can also be detected. The location of a drop can be measured 
if an above-mentioned stroboscope and an above-mentioned camera are used. Since measurement of this 
location can detect not only the flight distance of the drop from an ink jet head but the discharge direction 
of a drop to coincidence, it is advantageous. Furthermore, the subdrop (small drop breathed out so that the 
main drop back may be run after) of the breathed-out drop may also be measured to coincidence, and the 
path, discharge direction, etc. may be detected. 

[0030] The setting range of this discharge direction should just be appointed from the physical relationship 
of an ink jet head and a substrate, and the allowed value of a gap of an impact location. What is necessary 
is just to appoint experimentally the range which actually breathes out about **3-10 degrees of spacers 
from the field range, and a problem does not specifically produce. 

[0031] In this invention, measurement of the number of 1 more regurgitation spacers is also performed. 
Although this may also be measured on real time during real production, since it complicates [ a measuring 
device ] and is difficult, measuring by the dummy regurgitation is desirable. That is, it is desirable to 
arrange the porous body which has solvent absorption into parts other than a substrate, to make a porous 
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body absorb the solvent of discharge and a drop promptly on the porous body, to incorporate with a 
camera the spacer deposited on the front face, and to be carried out by measuring it by the image 
processing. 

[0032] What is necessary is just to appoint experimentally the range where the setting range of 
measurement of the number of spacers also actually assembles a product, and a problem does not produce 
it. What is necessary is just to specifically set it as **10% - about 20% of ** of the number of design 
spacers. 

[0033] There is a substrate for dummy regurgitation which prepared plates or those thin film material 
layers, such as porous silicon oxide, a porous aluminum oxide, and a porosity polymer, on the surface of the 
plate that what is necessary is just the quality of the material which absorbs the solvent of a liquid ink drop 
promptly as a porous body which performs this dummy regurgitation. Also in this case, the dummy 
regurgitation may be performed once per one substrate, it is 1 thru/or two or more eel units, namely, one 
substrate may perform the multiple-times dummy regurgitation. 

[0034] Although particles, such as resin, glass, silicon oxide, and an aluminum oxide, can be used for the 
spacer used by this invention and it is limited neither about a diameter nor especially the quality of the 
material, it is usually set to about 1-20 micrometers. This spacer may carry out metal coating to the front 
face if needed. 

[0035] Although the solvent of various drainage systems or an organic solvent system can be used for the 
solvent of ink. its use of the solvent of a drainage system is desirable on handling. Ether system solvents, 
such as alcoholic solvent, such as ethylene glycol and propylene glycol, and ethylene glycol monobutyl 
ether, etc. are mixed, water is distributed, and it is made to specifically breathe out. In addition, what is 
necessary is for the solvent used for the ink for the usual ink jets to be usable, and just to decide it 
according to the quality of the material (to also include the quality of the material like the orientation film 
of liquid crystal which carried out surface treatment) of the spacer to be used and the substrate to 
sprinkle etc. 

[0036] Furthermore, in this ink, additives, such as a binder ingredient for pasting up a spacer on a 
substrate, an ingredient which adjusts the viscosity of ink, and an ingredient which raises the dispersibility 
of the spacer to the inside of ink, may be added. 

[0037] On the ink jet head, the ink jet equipment used by this invention attracts the ink containing a spacer 
from a tank to everything but an Inkjet head which was described above, or has the maintenance device 
for cleaning a head at it. Moreover, ink is supplied to a head through a tube. Within an ink tank or a tube, 
since particle size is far large, in order to maintain distribution of a spacer as compared with the pigment 
and color of ink usual in a spacer, ultrasonic excitation and churning are performed and things are 
desirable. 

[0038] Although the spacer sewage sprinkling of this invention is used for various applications, it is 
desirable to use for the sewage sprinkling of the spacer of a liquid crystal display component especially. 
With the liquid crystal display component, in order to keep a two substrates gap constant, the spacer is 
arranged between substrates. Even if this is a STN mold liquid crystal display component, and it is a TFT 
mold liquid crystal display component, it is used. 

[0039] It is desirable that it will become the optical omission of a liquid crystal display component and a 
sunspot. and it will be recognized if this spacer is condensed, and the need number makes it distribute as 
much as possible since it will become easy to generate substrate gap nonuniformity if variation appears in 
the number of spacers, and homogeneity arrangement is carried out. If the spacer sewage sprinkling of this 
invention is used, the abnormalities of spacer spraying can be discovered promptly. 

[0040] Since it was not discriminable with the naked eye, from the substrate immediately after spraying, 
the abnormalities of this spacer spraying were very difficult to discover, and conventionally, I hear that he 
has noticed them unusually only after flowing to the back process as it is and being completed as a liquid 
crystal display component, and there were. On the other hand, according to the spacer sewage sprinkling of 
this invention, abnormalities can be easily discovered at the time of spacer spraying, and generating of a 
defect substrate can be controlled. By the way. since a defect substrate is not poured at a back process, it 
is useful also to the improvement in a yield of a liquid crystal display component. 

[0041] Moreover, in the case of the liquid crystal display component which prepared the light-shielding film, 
an optical omission is not produced by arranging the spacer to a part for a light-shielding film part. In the 
part in which a spacer exists, since the array of liquid crystal is confused, the leakage of light arises. When 
especially a spacer condenses and the leakage of about dozens of micrometers light arises, in case it is a 
black display, it shines with "PIKATSU" and a visible-ray point becomes easy to be conspicuous. For this 
reason, if most spacers are arranged at a part for a light-shielding film part, the leakage of light will 
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decrease and appearance will improve. 

[0042] If a spacer is sprinkled by the ink jet method, a spacer can be alternatively arranged into a part with 
this light-shielding film. Furthermore, like polyimide, by making into the drainage system the solution which 
is used in the case of the orientation film of a non-hydrophilic property, migration of the spacer after the 
regurgitation decreases and the amount of spacers for a display picture element part can be reduced so 
that it may mention later. Moreover, that a load is applied to a substrate and TFT is destroyed also 
decreases by shifting a spacer from active element parts, such as TFT. arranging, and going. 
[0043] The substrate with which active elements, such as a substrate with which the electrode was 
prepared, a substrate with which the orientation film was formed on it. a substrate with which the color 
filter and the light-shielding film were formed, and TFT, were formed as a substrate of a liquid crystal 
display component, and the substrate with which those members compounded and were formed further can 
be used. 

[0044] In the case of a liquid crystal display component, the orientation film of the organic resin system of 
the non-hydrophilic property represented by polyimide is used in many cases. In this case, as for the 
solution made together with a spacer, it is desirable that many water with high surface tension shall be 
included as much as possible. 
[0045] 

[Example] As Example 1 - 4 spacer spraying equipment, equipment as shown in drawing 1 was used, and 
the stroboscope 6 for measurement of the regurgitation rate of the spacer and a discharge direction and 
the camera 8 for a camera 7 and the number measurement of spacers were formed. It was made to 
perform the number measurement of spacers in the regurgitation rate of this spacer, and the measurement 
list of a discharge direction by breathing out to up to the glass substrate in which the porosity alumina 
layer arranged in the location besides [ instead of / on a substrate ] a substrate was formed before the 
regurgitation to a substrate. 

[0046] The glass substrate in which the orientation film of polyimide was formed on the front face of a 
color filter substrate with ITO was prepared. The spacer was breathed out using above spacer spraying 
equipment to this substrate. The solution which made 90% of water and an ethylene glycol 10% solvent 
distribute the trade name "micro pearl" spacer with a diameter of 4 micrometers by Sekisui Chemical Co., 
Ltd. ultrasonically was used for the spacer. 

[0047] The size of a color filter substrate was produced by the pigment-content powder method by 12.1 
inch SVGA, and the thing in which the light-shielding film was formed between pixels was used for it. 
Positioning of a spacer aimed at 1 5 micrometers of **** of the gap of an adjoining transparent electrode, 
and performed them. When light is intercepted by the light-shielding film and this gap part does not have a 
transparent electrode in this gap part, the depth is about 0.3 micrometers. 

[0048] Before spacer spraying to this substrate, the dummy regurgitation of a spacer was performed. In 
measurement of the regurgitation rate of a spacer, and a discharge direction, the rate made 3.5 - 4.5 
m/sec and the discharge direction of **5 degrees the inside of a setting range. In the number 
measurement of spacers, the regurgitation was performed continuously 30 times, it judged in the sum total, 
and **10% of spacer numbers was made into the inside of a setting range. 

[0049] When no discharge conditions were measured, but were made to merely sprinkle continuously as an 
above-mentioned example (Example 1) and the above-mentioned example of a comparison (Example 2) and 
only a regurgitation rate and a direction were measured (Example 3). the substrate was flowed 100 
continuation by the case (Example 4) where only the number of spacers is measured. The average spraying 
consistency of the spacer of these 100 substrates and the probability (rate of positioning) for a spacer to 
exist on a light-shielding film were measured. Moreover, the liquid crystal display component was 
assembled using these substrates. 

[0050] From this. Example 1 and Example 4 which supervised the number of spacers entered in the 
predetermined setting range (the number of spacers **10%). and the number of average spacers was 
[ Example ] satisfactory. However, although Example 3 was in the setting range even in about 30 sheets, 
when the number of spacers decreased gradually after that and he had noticed unusually by change of a 
regurgitation rate and a discharge direction, the number of spacers had decreased about 50%. Moreover, 
although Example 2 was in the setting range even in about 30 sheets like Example 3. it was what the 
number of spacers decreases gradually after that, and is not noticed to the last. When the substrate with 
which the number of spacers of Example 2 or Example 3 decreased greatly when this was assembled for a 
liquid crystal display component was used, it was easy to produce substrate gap nonuniformity, and color 
nonuniformity was conspicuous. 

[0051] Moreover, the exact regurgitation to a light-shielding film top was able to locate the spacer on the 
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light-shielding film about about 90% in Example 1 and Example 3. However, in Example 2 and Example 4. a 
spacer tended to start a location gap from a gap of the impact location of a drop, or a gap of an impact 
rate with the dirt of an ink jet head. 

[0052] Although it had also become Example 2 and Example 4 with about 90% even in about 50 sheets the 
rate of positioning fell gradually after that. In Example 2, mostly, the rate of positioning continued the fall to 
the last, and it fell to about 40%. Although it recovered in Example 4 since it cleaned by the abnormalities 
of the number of spacers on the way. just before cleaning, the rate of positioning was falling to about 60% 
The spacer [ light-shielding film / this ] shifted caused optical leakage, and reduced the contrast ratio of a 
liquid crystal display component a little. 

[0053] In addition, in almost all cases, the monitor of the exact regurgitation to a light-shielding film top 
was mostly completed only by measuring a regurgitation rate, but it was more higher for precision to also 
use the monitor of a discharge direction together. 
[0054] 

[Effect of the Invention] According to the spacer sewage sprinkling of this invention, since the regurgitation 
rate and the number of regurgitation spacers of a spacer are measured, the number of spraying of a spacer 
IS kept constant and the location precision of a spacer also improves. In the case of a liquid crystal display 
component, thereby, color nonuniformity can obtain few liquid crystal display components with little optical 
leakage. And since the number of spacers can be mostly checked at a spacer spraying process, it is useful 
also to the improvement in a yield. If the discharge direction of a drop can also be easily measured to 
coincidence and this also makes it the index of distinction, detection of abnormalities will become easy 
more. 

[0055] Various application is possible for this invention within limits which do not lose the effectiveness of 
this invention. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view of the spraying equipment used for spacer spraying of this invention. 

[Drawing 2] The flow chart of the spacer sewage sprinkling of this invention. 

[Description of Notations] 

1: Inkjet head 

2: Guide rail 

3: Substrate 

4: Slide table 

5: Pedestal 

6: Stroboscope 

7: Camera 

8: Camera 

9: Cleaning device 
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